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1. Introduction
Malocclusion, defined as an abnormality in the growth and development of the teeth, is
considered a public health problem because of its high prevalence. It may adversely affect the
quality of life of affected individuals, impairing their social interaction and psychological well–
being [1,2,3], due to impaired facial esthetics, as well as weakened functions related to speech,
chewing and swallowing [4].
Occlusion problems occur worldwide, regardless of gender, ethnic group and social class and
can affect the teeth, bones, muscles and nerves simultaneously [5-8]. The World Health
Organization (OMS) recommended the Dental Aesthetic Index (DAI, Dental Aesthetic Index)
in the 4th edition of Oral Health Surveys Basic manual, so there would be one able to gather
information from epidemiologic [9].
Epidemiological knowledge enables evaluation of the distribution and severity of morbid
conditions that occur in a population. It also allows verification of the interference of etiological
factors on the occurrence of diseases, providing data for planning preventive and curative
actions. According to the World Health Organization (OMS) [10], malocclusion currently holds
the third place in the scale of priorities among dental problems of public health worldwide,
surpassed only by tooth decay and periodontal disease [11,12,13], directly related to these two
most prevalent problems of dentistry [14].
The registered prevalence of occlusal disorders may have an impact on public health, such as
increased demand for services for a population in need of more expensive and specialized
orthodontic treatments. However, neither the prevention, interception and correction of
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malocclusion, nor the care of people with occlusion problems at the Center for Dental Spe‐
cialties (CEO) are found in the core network of municipality programs directly targeted by the
study [13].
In this context, affected by the scarcity of financial resources and the predominantly aesthetic
connotation given to malocclusions, the Single Health System has not taken action related to
the prevention and/or treatment of malocclusions; instead, priority is given to preventive and
therapeutic action against the manifestations of decay as this is the most common oral disease.
Thus, taking into account that a significant portion of the population has access to health
services exclusively through the Single Health System, it is assumed that there is a large
contingent of people, with malocclusion and functional changes, who are devoid of preventive
care and treatment [15].
The evaluation of occlusion considering the aspects of public health has two main objectives:
first, to assess the need for priority treatment; second, to inform and enable planning of
necessary resources for the provision of orthodontic treatment to the population [3]. From this
perspective, the development of public policies that include orthodontic treatment among
health procedures accessible to the population becomes essential. Difficulties in resources
cannot serve as justification for the omission and the lack of information for professionals
involved in health-promotion programs and policymakers to represent the needs of the
population [16].
Because financial resources in the public health are scarce and orthodontics is a specialty that
requires greater investment, both in material appearance as a professional, public access to
orthodontic services becomes difficult [6]. Thus, even in the 21st century, orthodontics is seen
as an elitist art [17].
Information about the distribution of malocclusion in a population and the identification of
factors and associated conditions could help researchers build models to understand its
occurrence and help policymakers, and improve public health interventions [18]. The planning
of public health policies should be founded on knowledge of the needs of the population,
correlating causes, effects and possible solutions to problems and sizing available resources
[19]. Thus, the objective of this study was to estimate the prevalence of malocclusion in
adolescents (15-19 years old) in Brazil.
2. Method
The prevalence of malocclusion in adolescents (15-19 years old) in Brazil, whose data (based
on codes and criteria from WHO’s oral health survey recommendations) were collected from
the National Survey of Oral Health (SB Brasil 2010) [20], was analyzed. Secondary data analysis
was based on subjective and normative criteria related to the contextual level, individual,
clinical, self-perception and access variables.
Data collection was based on subjective and normative criteria related to the contextual level
variables (locations) and individual level variables, which were divided into socio-economic
(gender, race/color, age, number of assets, persons per room, years of education and family
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income); clinical (presence of bleeding, presence of calculus, caries experience); self-perception
(OIDP - Oral Impact on Daily Performances, oral pain and need for treatment) and last dental
visit (frequency, location, and reason).
For the definition of malocclusion, the Dental Aesthetic Index (DAI) with scores less than or
equal to 25 was used [6,10].
Descriptive statistics was initially performed for the outcome variable. Then all independent
variables were described according to the prevalence of malocclusion. Rao-Scott test, an
equivalent to Chi-square test for complex samples, was used to test the dependence between
variables. This analysis was performed using the SPSS 13© software considering the complex
sample design. The simple model and hierarchical (Figure 1) multiple logistic regression
(confidence intervals of 95%) were used to measure the association of independent variables
with the prevalence of malocclusion (dependent variable) with odds ratio as an effect measure.
Descriptive statistics was initially performed for the outcome variable. Then all independent
variables were described according to the prevalence of malocclusion. Rao-Scott test, an
equivalent to Chi-square test for complex samples, was used to test dependence between
variables. This analysis was performed using the SPSS 13© software considering the complex
sample design. Were considered the simple model and hierarchical (Figure 1) multiple logistic
regression (confidence intervals of 95%) to measure the association of independent variables
with the prevalence of malocclusion (dependent variable) with odds ratios as an effect
measure.
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Figure 1. Hierarchical model of analysis: dependent and independent variables.
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3. Results
With regard to the socio-economic characteristics or individual level variables of the study
population, there were no statistically significant differences in terms of gender, ethnic group,
number of people per room and years of study. There were also no statistical differences for
the areas studied (contextual level variables) (Table 1).
Contextual level variables Sample% Malocclusion % IC95%* p-Value†
Contextual level Capital 30,0 34,8 31,0-38,7
Interior 70,0 34,9 29,3-40,9 0,970
Individual level variables (socioeconomic) Sample% Malocclusion % IC95%* p-Value†
Gender Male 48,4 35,8 30,6-41,4
Female 51,6 34,0 29,1-39,3 0,593
Race / Color
White 46,2 30,7 25,1-36,9
Not White 53,8 38,4 32,8-44,4 0,073
Age Below the median (≤ 17) 61,8 37,8 33,0-42,8
Above the median ("/> 17) 38,2 30,3 25,1-36,0 0,025
Number of goods Below the median (≤ 6) 54,5 39,9 34,5-45,4
Above the median ("/> 6) 45,5 28,9 23,9-34,5 0,004
Persons per room Below the median (≤ 1.5) 53,2 32,9 26,9-39,6
Above the median ("/> 1.5) 46,8 37,0 32,9-41,4 0,265
Years of study Below the median (≤ 9) 53,1 36,4 31,7-41,3
Above the median ("/> 9) 46,9 33,1 27,7-39,1 0,342
Monthly income Up to R$ 500 16,4 38,8 32,0-46,1
R$ 501 to R$ 1,500 50,7 38,9 33,6-44,5
More than R$ 1,500 32,9 27,0 20,5-34,6 0,008
Individual level variables (clinical) Sample% Malocclusion % IC95%* p-Value†
Presence of Yes 33,8 45,2 38,8-51,7
bleeding No 66,2 30,0 25,7-34,7 <0,001
Presence of Yes 36,2 40,7 35,3-46,2
calculation No 63,8 31,4 26,8-36,4 0,005
Caries Yes (CPO-D "/>1) 76,1 37,1 32,7-41,8
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No (CPO-D =0) 23,9 27,8 21,5-35,3 0,023
Individual level variables (perception) Sample% Malocclusion % IC95%* p-Value†
OIDP No change (OIDP = 0) 60,5 30,5 25,2-36,3
With amendment (OIDP ≥ 1) 39,5 42,0 36,1-48,1 0,008
Mouth pain No 75,3 33,8 28,6-39,3
Yes 24,7 38,4 31,9-45,4 0,328
Need for treatment No 32,7 25,0 19,1-32,0
Yes 67,3 39,7 35,5-44,1 <0,001
Variables at the individual level
(Access the last dental visit) Sample% Malocclusion % IC95%* p-Value†
Frequency Less than 1 year 54,6 34,2 29,8-39,0
1 to 2 years 29,1 41,0 34,1-48,4
3 or more years 16,4 31,6 22,7-42,0 0,163
Local Public 46,5 37,3 31,6-43,3
Particular 43,6 32,8 26,8-39,5
Health Plan 8,7 40,2 27,5-54,3
Other 1,3 25,9 10,0-52,3 0,516
Reason Review 34,6 28,3 23,9-33,1
Pain 14,6 32,9 25,3-41,6
Tooth extraction 8,6 42,3 33,4-51,7
Other treatments 40,4 41,6 34,2-49,4 0,005
Total 100,0 34,9 30,9-39,1
Table 1. Prevalence (confidence intervals 95%) of malocclusion according to the independent variables in
schoolchildren 15-19 years. Brazil, 2013.
The access of the individuals during their last visit to the dentist was not significant in the same
location; however, as the frequency of consultations, individuals who had access between one
and two years, they had 93% more chances of having malocclusion as to who had his last visit
in three years or more, according to the odds ratio after multiple hierarchical logistic regression
model. Individuals, whose consultation was due to pain, tooth extraction and other treatments,
respectively, had 25%, 86% and 81% chances of having malocclusion. This showed that there
was statistical significance for this variable according to the odds ratio following the simple
logistic regression model (Table 2).
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Contextual level variables OR* IC95%† p-value OR‡ IC95%† p-value
Contextual level Capital 1,00 --- --- ---
Interior 1,01 0,74-1,37 0,970 --- ---
Individual level variables (socioeconomic) OR* IC95%† p-value OR‡ IC95%† p-value
Gender Male 1,08 0,81-1,44 --- ---
Female 1,00 --- 0,593 --- ---
Race / Color
White 1,00 --- --- ---
Not White 1,41 0,97-2,05 0,074 --- ---
Age Below the median (≤ 17) 1,40 1,04-1,87 1,36 1,02-1,83
Above the median ("/> 17) 1,00 --- 0,025 1,00 --- 0,041
Number of goods Below the median (≤ 6) 1,63 1,17-2,26 --- ---
Above the median ("/> 6) 1,00 --- 0,004 --- ---
Persons per room Below the median (≤ 1.5) 1,00 --- --- ---
Above the median ("/> 1.5) 1,20 0,87-1,65 0,265 --- ---
Years of study Below the median (≤ 9) 1,15 0,86-1,55 --- ---
Above the median ("/> 9) 1,00 --- 0,342 --- ---
Monthly income Up to R$ 500 1,72 1,07-2,75 1,67 1,05-2,66
R$ 501 to R$ 1,500 1,73 1,17-2,54 1,70 1,16-2,50
More than R$ 1,500 1,00 --- 0,017 1,00 --- 0,020
Individual level variables (clinical) OR* IC95%† p-value OR‡ IC95%† p-value
Presence of Yes 1,92 1,39-2,66 1,83 1,29-2,60
bleeding No 1,00 --- <0,001 1,00 --- 0,001
Presence of Yes 1,50 1,13-1,98 --- ---
calculation No 1,00 --- 0,005 --- ---
Caries Yes (CPO-D "/>1) 1,53 1,06-2,21 --- ---
No (CPO-D =0) 1,00 --- 0,023 --- ---
Individual level variables (perception) OR* IC95%† p-value OR‡ IC95%† p-value
OIDP No change (OIDP = 0) 1,00 --- --- ---
With amendment (OIDP ≥ 1) 1,65 1,14-2,39 0,008 --- ---
Mouth pain No 1,00 --- --- ---
Yes 1,22 0,82-1,83 0,329 --- ---
Need for treatment No 1,00 --- 1,00 ---
Yes 1,98 1,39-2,81 <0,001 1,80 1,27-2,54 0,002
Variables at the individual level OR* IC95%† p-value OR‡ IC95%† p-value
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(Access the last dental visit)
Frequency Less than 1 year 1,13 0,73-1,73 1,52 0,98-2,36
1 to 2 years 1,51 0,93-2,45 1,93 1,19-3,14
3 or more years 1,00 --- 0,179 1,00 --- 0,029
Local Public 1,00 --- --- ---
Particular 1,21 0,85-1,74 --- ---
Health Plan 1,37 0,71-2,64 --- ---
Other 0,71 0,22-2,29 0,545 --- ---
Reason Review 1,00 --- --- ---
Pain 1,25 0,87-1,78 --- ---
Tooth extraction 1,86 1,23-2,81 --- ---
Other treatments 1,81 1,26-2,59 0,001 --- ---
* Odds Ratio according to the simple logistic regression model
† Confidence intervals of 95%
‡ Odds Ratio according to the hierarchical multiple logistic regression model
Table 2. Prevalence (confidence intervals 95%) of malocclusion and Odds Ratio (OR) according to the independent
variables from the simple and multiple logistic regression models in schoolchildren 15-19 years. Brazil, 2013.
In the current study, the associations were also found for age, according to the odds ratio of
hierarchical multiple logistic regression model. Individuals below the median of 17 years old
were 40% likely to have malocclusions that individuals over the age. According to the odds
ratio of the simple logistic regression model, the families who owned less than 6 goods in their
homes were 63% more likely to have adolescents between 15 and 19 with some type of
malocclusion. In addition, families with monthly income of up to R $ 500.00 and R $ 501.00 to
R $ 1,500.00, respectively, had 67% and 70% likely to have adolescents with occlusal problems
compared to families with monthly income or more than R $ 1,500.00 (odds ratio according to
hierarchical logistic regression model).
Regarding clinical variables, there was enough statistical significance of the presence of
bleeding, presence of calculus and caries experience. Individuals who had gingival bleeding
showed 83% more chance of having dental crowding compared with those without bleeding
during clinical examination (odds ratio according to multiple hierarchical logistic regression
model); those with dental calculus were 50% more likely to have malocclusions than those
without calculation and those who have tooth decay were 53% more likely to have malocclu‐
sion than those who have healthy teeth (odds ratio according to the simple logistic regression
model) (Table 2).
Considering the variables related to self-perception, oral pain was not statistically significant,
however, individuals with OIDP change were 65% more likely to have occlusal disorders than
those without changes (odds ratio according to the simple logistic regression model). In
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addition, individuals who saw the need for treatment were 80% more likely to have maloc‐
clusions (odds ratio according to multiple hierarchical logistic regression model) than those
who did not perceive such a need (Table 2).
4. Discussion
The growing interest in malocclusion is global and is evidenced by the quantity and diversity
of studies that have been published on the topic over the last decade. Consequently, we have
expanded our knowledge about the distribution and evolution of this disease in various
populations, allowing comparisons and facilitating the growth of interest on the subject [13].
Several studies worldwide have reported the high prevalence of malocclusion in young
adolescents [21] and revealed that the majority of Brazilian teenagers would like to receive
orthodontic treatment, believing that orthodontic treatment can improve their quality of life
[22].
In this study, as well as in others, the lack of statistically significant association between the
severity of malocclusion and socio-demographic characteristics: gender [7,8,17,21-26], race [5,
8,18,21,27, 28], number of persons per room and schooling may highlight multifactorial
malocclusion, explaining the fact that people belonging to the same cluster may have several
kinds of intensity of severity of injury [5,27].
A study by Ferreira, Roncalli, and Lima [24] on public health dentistry showed that in
homogeneous racial groups, the existence of occlusal problems is rarely observed. On the other
hand, in societies with large racial miscegenation, like Brazil, the prevalence of these occur‐
rences is greater, which may explain the fact that no statistically significant differences between
the races in this study have been found.
A research by Rasheed and Ali [29] on the prevalence of malocclusion among Iranian students
13 years of age found a significant difference between residents in urban and rural areas.
Similarly, a study by Thomaz and Valença [30] revealed the existence of a statistically signif‐
icant association between malocclusion and the geographic location of preschool, so there was
a 60% increase in the odds of occurrence of malocclusion among children in urban areas
compared with children in rural areas. These studies differ from the results of current research,
in which there was no statistical significance for the prevalence of occlusal disorders among
the studied regions. This finding agrees with the results of a study by Meira, Oliveira, and
Alves [13]. Perhaps the absence of statistically significant differences in our findings may have
been due to the existence of the degree of isolation between rural and urban areas and access
to dental services.
According to Freire et al. [31], who analyzed the oral health status among 12-year-old students
of public and private schools in Goiânia, Brazil, 22.5% of students had some kind of injury. In
their study, there was a statistically significant difference when comparing the types of school
(P <0.001), with a higher prevalence of malocclusion in students from public schools than those
who attended private schools. Regarding severity, higher values for public schools (P <0.001)
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were also observed. These findings agree with our research on the following: the presence of
some type of malocclusion was more likely in adolescents whose families had a monthly
income of R$ 1,500.00 and had less than the median number of 6 for assets. Moreover, Marques
et al. [32] reported that the variable socio-economic intermediate appeared as a risk factor for
malocclusion.
Mtaya, Brudvik, and Astrom [33] evaluated the prevalence of malocclusion and its association
with socio-demographic characteristics with caries experience and the level of oral hygiene in
school children 12-14 years of age, living in two neighborhoods with socio-economic differ‐
ences (in Tanzania). They concluded that the higher prevalence of malocclusion in the study
subjects was associated with environmental factors in terms of caries experience and socio-
economic underprivileged conditions. Likewise, in a study of preschoolers 5 years of age,
Hebling et al. [12] reported that environmental factors, such as the presence of deleterious oral
habits, as well as social class, play an important role in identifying children with open bite and/
or cross bite. In the present study, there was also a relation between the prevalence of maloc‐
clusion and the socio-economic conditions, as households with lower monthly incomes were
70% more likely to have adolescents with occlusal problems when compared with households
with higher monthly incomes.
Regarding the association of certain disorders and occlusal caries experience on the part of the
individuals studied, our work agrees with the work of Mtaya, Brudvik, and Astrom [33], for
the studied individuals who had caries, they were also more likely (53%) to have malocclu‐
sions. These findings are also in agreement with Marquezan et al. [34]: They studied the
association of occlusal anomalies and dental caries in Brazilian children. They reported that
the lack of space in the maxillary anterior segment represents a risk factor for dental caries in
preschool children (or caries severity is significantly higher in children whose jaws do not have
adequate space for the teeth in their anterior portion). In turn, Gábris, Márton, and Madléna
[35] reported that adolescents with decayed teeth, missing teeth and with a considerable
amount of dental plaque had significantly higher chances of having malocclusion.
Kukletova et al. [36] analyzed the relationship among caries experience, gingival condition
and occlusal abnormalities in adolescents 13 to 15 years old in Brno, Czech Republic and
concluded that there was a significant association among high caries experience, gingival index
and malocclusions. In our study, the presence of gingival bleeding was highly significant,
according to the odds ratio based on the hierarchical multiple logistic regression model, so that
adolescents with gingival bleeding showed an 83% higher chance of having disorders of
occlusion.
Regarding the perceived need for treatment, a study by Marques et al. [37] showed that most
schoolchildren, 10-14 years old, wished to be treated orthodontically (n = 292, 87.7%). Marques
et al. [22], whose survey covered a sample of 403 individuals from 14 to 18 years old, reported
that there was significant association between the desire for treatment by individuals and most
types of malocclusion. Likewise, the results obtained by this current research showed that
67.3% of the subjects have perceived need for treatment, while 32.7% have not realized that
they have malocclusion (Table 1). Ansai et al. [38] used the DAI (Dental Aesthetic Index) and
assessed malocclusion in Japanese high school students. They concluded that the number of
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students with acceptable dental appearance among Japanese high school students was
significantly lower than among US high school students, thus, confirming that there was a
greater perceived need for treatment in Japan.
5. Conclusions
In Brazil, malocclusion is more common in adolescents aged below 17 years old, female and
with low income. Furthermore, the self-perception of the need for aesthetic improvement and
the need for treatment, as well as the need for treatment of dental caries and periodontal
problems are more evident in patients with malocclusion.
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